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(54) COMPOSITION FOR FORMING FILM, METHOD 
FOR FORMING FILM, AND LOW-DENSITY FILM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition 
which can form a film improved in adhesion, uniformity, 
dielectric properties, etc., by incorporating a 
hydrolyzate of a specified compound and/or a partial 
condensate thereof, a metal chelate compound, and an 
organic solvent. 

SOLUTION: This composition is prepared by mixing 100 
pts.wt. hydrolyzate obtained by adding 0.3-1.2 mol, per 
mol of the R20 groups, of water to a compound (A) of the 
formula: R1nSi(OR2)4-n and/or partial condensate thereof 
having a weight-average molecular weight of 500-100,000 



(in terms of the polystyrene) with 0.5-300 mmol, 
desirably, 0.5-2000 mmol of a metal chelate compound 
(B) of the formula: R3tM(OR4)4-t, 5-75 wt.% (based on 
component A) compound (C) which is capable of being 
compatibilized with or dispersed in component A and 
having a boiling point of a decomposition temperature of 
250-450°C. and an organic solvent having a boiling point 
of 250**C or below and used in an amount 0.3-25 times 
the total weight of components A to C. In the formulae, 
R1, R2. and R4 are each a monovalent organic group; n 
is 0-2; R3 is a chelating agent; M is at least one metal 
selected among Ti, Zr, Al, Sn, Sb, Nb. Ta. and Pb; and 
(t) is 1-4. 
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(57) [ilii^jl 

[fll^l (A) TfB-«:S; (1) 

R'„S i (OR^) (1) 
(R' *5j;UfR» tt, 1^-- C'bm''£oTV^T?)A<, ^ 
1 fiB©#»fiSr* U n 0 ~ 2 ©SeIS*^ 

■r, ) 

(B) ^m^i^-hit^¥o 

(c) wiE (A) ^^izmm-itc\i^mi.. mAt.tc\t. 

^mm&ii2 5 0~4 5 CC-efc^-fk-g-iK) 
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(A) TIB-«s^ (1) -e^^n^-fk-g- 

R'.S i (OR') 4, (1) 

(R' *3j;t5R' I*. 1^— -Ct)SJ^j:oTV^T^j^< . 

•r. ) 

(B) ^sdf vi\L^m 

(C) tiFlB (A) fi£5>lc+a^*fcli^)-f(L, m^^t:.{i. 
^m.m.i>^2 5 0~4 5 0"Ct?S>-5'fb^!^ 

R\M (ORO 4-. (2) 
(R' tt^W— h^H). Mtt^-^l^, i^/Pn^iiiJ^A, T/W 

[ii*«3i $t>{c (D) ^mmm^-^tt^t^msi 

MiH (c) m^(Dm^i^tc\i^mm.m^m<owLm-QMm 

VX (A) ^5)-*3<l:t^ (B) JSg^J-Sr-SCSS-fk^-^, ov^ 

MiB (c) ^^<DmM.-i.tc\'i.^mmm&>±(omM-c 

(A) ^:9-*5j;Uf (B) ^^SrSS^k^-frSrtSr^^i: 
[0 0 0 1 1 
(0 0 0 21 

(S i O, ) Md5^ffi$tT.TV^5. ^LT. ia^. 

x<o^-t£mmMmm^m^-r^:Lti:Bmti.x. s 

OG (Spin on Glass) B^tf^t£i^l^'r h 
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IS«-ms*«> 6>*i.S J: 5 (c;5c o r # fc. 
[0 0 0 31 ^r-^. ^m^6-l 8 12 0 

^mm%:mm-i-^:it^Bmtvxidr). 

it^m h SrSia-g- $ -fr-r ^ , s o o w 

(omm^ti. 3. out_h-es>9. mmii<tKii^+^x 

[0 0 0 41 K«^#14=^3fi:»L, TflfiJ-*f 

20 iWtf ■5^i:Srg«li:i--5, SIT. ^SIWSrSfiWUclftM 
[0 0 0 51 

(A) TIE-^SC (1) X^$tli>it^m<OiB7i(.6^^ 

R'.S i (OR') ^ (1) 
(R' *5<fcU5R' 1^-- et>S/£oT^^T'ba<. 
tl^iVim(Omm&^^l^. nH:0~2®SE»cSr* 
i-c ) 

(B) ^m^i^-hit-^^ 

30 (c) Mie (A) ^^izmm--^tc\^^mi.. m^^tcn 

^fWS.ii2 5 0~4 5 0'C-C$)5'fl:-g-<» 

[0 00 61 (A) 

±13-^^ (1) {c::feV^Tl«©*ti»t LTtt, T/W 

Ty-/w*. ry/vs. ^y i^i;'/vS5icifs-# 

40 iv. »*L< (*^m^l~5-e$)>9, rtve><DT/W=¥/l' 

:7^mm^ti:i£\z.mm$tix\>^xhx\\ -fst^ (d 

if^Sr^lfSr ^S. *fc, -/g^ (1) tc*5V>T 

(1) -r^$n5r/V*/V'T/V=J*V->7>'©A<t:^J 
irU-Ctt. ^'?"/i'hy^ ^^/why^ih 

*v'i/7>'. ;^^/l'hy-n-7'n7}f:^v'V9>'. 
yWhy- i s o-7'ajK*->->'7>. ;><^/l'hy-n- 
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;?«^/Why- t e r t -:f h^i^i^yly. ^^/Wh 

hV -n--:/ h^i^->y>. ^^'^/l^hV - s e c-zfh 
^i^i/^V. in^/W^y-^ t e r t -:/h^V->^V, 

^^/wh y :7aiy =^i^v'^>'. n-:7'a twh y ^ 

bf/Why-n-:7'i3 7K=¥v'->7:/. n-T'Dtf/Pby- 

i s o -:/D7K^i/->^>^. n ->^n tVv h y — n 10 

h^^Vi^^^^, n~:/a fcVW h y — s e c -y^ h^Vv- 

n->^pfcVPhy :7^y i -iT'crtf/why 

by - i s o -:7'njK=^->'->^>', i ->^nif/^hy~ 

n-:/h=^v'v'^>. i -^^ntVl^hy-s e c-lT'h 
i ->^ntVWhy- t e r t-:/b^i/i/ 

i -:7"citvv'hy :7aiy^v-v'^^^, n-:/^yp 
hy n-:7^^/vhy3i h^ixi/^:^^ 20 

y - i s o -:7^n2j?:^->V^>'. n-T^^/Vhy-n- 
::/b=^v^v^v, n-::^^/vhy — s e c— :/^^Vv' 
^^. n— h y - t e r t — h^v'v'^:/, n 

h y :7zn/:^i/v'^ V, s e c h y ^ 

b^^-i/i^^^x s e c~:/^/l^— i - hyac h^i^i/^ 
s e c -r/^/V— h y -n-:7'n>K^->v'^ V, s 

e c ->^^/v- h y - i so s e 

c-^^^/l— by-n->^h^i/v-^>, sec-:/^ 
/I/— b y — s e c — :/ h^iXi/^:^^ sec— 30 
by- t e r t -:/h^V>-^>'. sec-:?^^/W-h 

y ^^zn/^^V-V-^V, t y ^ h:3lrV^V^>^, 

t --:/^/v-h y^ h^v-v-^v-, t y — n- 

>^i3 3K=¥->->7V, t-:/^/why— i s o-:rn/3f;3t. 
->->7>'. t -:;^^/why — n-:/b^Vi/^:/, t- 
:/^/^hy — s e c b^->v^:/. t -:/^7Vhy 
- t e r t ->^h^->v-^:^> t -^'^/i^hV:7:^y^ 

3ib#ix>^^:/, >^3tc=:/i/by-n-:rD^^v^ix7 

/^-b y - i s o-^n^f^v-i/^^, P^ai::^ 40 
/^^V]) -n--^ y =r,=^/Vh}) - s & c - 

:;^b^i^i^^^^. :7:n::^/Phy- t e r t -:?^b:3|rv-> 

^^yi^'7>. v^;^^/Vv^^ h^riy->^:/. v^^^^/W-i/ 

^^/P-i^- s e c b^^Vi^^^'. i^;><^/W-i^- 
t e r t h^^v'iX^V. v^p<^/Pv^:7aiy :3^->->^ 
^'x v^^^/V'V^;?< h^->->^:/^, v^^^/Wi^in bd^rViX 
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— i^— i s o -:/ojK^->v'^>'. i^ai^/w— i;?— n — 
:/ h=^v'v'^>', v^^^/W— v^- s e c b^->->^ 

i^^^^/W-v?- t e r t-7^h^rW^>^. v^:^^^ 

-i^— i s o -7^ci7K:^->->^ V, v^-n-rT'n tVW- 
v^-n — h^^Vix^^^, c;?_n-:7'n fcVl^-i/- s e 
c-:/h:^i^V^>', i^-n-T'atf/W-i;?- t e r t 

v-^^^x i s o-:/atVVv?^ v^- 
i s o-:7'n t^/Wi^rc h:^v^i/^:/^ v?- i s o ->^n 

t:VP-i:^-n-:/p>K=^w^>, v^- i so-:^^^ 

/V— V?— i s o -^^htK^W^:/, v^- i s o — 
tVP-v^-n-y^h^Vi^^^^. i s o-lT'nbVV 
sec -zfV^'^'^^^ly. ^J- i s o -':fn\f/v 

— -J— t e r t — >^ h^^v^V^^, -J- i s o — f 

- i s o -^^a^K^Vv-^V, ^;;?-n->^^/v-i;?-n 
-^^h^v'iX^V, v^-n-y^^/V--:/- s e c 

sec -:/^7Vv?;?{ h^v^i/^^. v^- sec 

h:^V->^:/, s e c -:/^/P-v^— n— :7'n 
jK^i^i^^^^, V?- sec -:/^/^-v^- i s o 

:^^->->9>. iy- s e c-:f'^/u—::^-n-':fh^i^ 

i^yly. v^- s e c ->^^/V-v?- s e c 
7>^> v^" sec t e r t -:7'b 

i^- S e C ->^^/P-V?->^zny V? 

- t e r t -':f^fV^J:^ i^- t e r t - 
-^^^V^Jrr. Y^^^^^yly^ ^ e r t -^^/V-v?- 
n-^^n/jf^^Vv-^V, i^- t e r t -:/^/^-v^- i 
s o — ::?'t3^=^i^ix^>^^ i;?— t e r t — v?— 

n->^ h^i^V^^, i^- t e r t -T'^/V-i^— s e 
c — b^iXV^ V, V?- t e r t —'^f'jV—V'— t e 
r t h=¥i/v'^>'x t e r t 

i^^^y-yyl^. -yy zx.^}V--J>- i s o-rrazK^v^i/ 
/w-i^- s e c -?-7^-^j — ^ 

V^tr::i/W h y h^^Vi/^V, ^ _ 7- ^ y ^Vl^ 
h y h=¥Vi/^^^. y / IfyP h y hd^i^ 

-V])y^u':/n}f/vY]}^\^^^^i^y:y^ y-Yvy 
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[0 0 0 7] ^mm<Dmm^mm^mz.^\^^x. ±m— 

jSS; (1) 'r^m^iv^it^^(0^ib. n = i(OT/\-^/i^ 

iXV^>?r:^T/W:^/WT/l-=i^i^->7>'<D7 Omo 1% 

(1) -e^^iLS'fb^fti^iPTK^. SC4)«>g^$^-5 

*;&S0. 3 — 1. 2^/KD^6H^^<^ffi-c*>i^«. mm(o 

(A) ^^7!>^-^^ (1) "C^^tb^'fb'g'^OSlS^^ai^ 

soO'-iooo 0 o-e$>5r ^:^5^f^Lv^o 

[000 81 (B) fife^ 
— (2) OR3fC:feVN-C. =¥V— h^J^ bT^*T-fe: 

t5o — (2) coR4(;::^oV^T. T/w^/i-S^ LT 
t*. ^^/i^S. :/nfcVvS. 

(2) <DR4{Ci3V^TTy— /VS^ LTfiP^ai^/^S, 
•:^>^^/wS3feifSr^ff^r^;d5"e#5o -/SS; (2) O 
Ml^^i^l^^ T/U^^^M., >^X. TV 

tt t) <o 5 feMfi^^ fcfi v^/wri i> A -e$> ^ r ^ ^ 

(B) ^:9-cOJ:^*:«nj^LT(^. h y b^^v- • (T 

hy-s e c-:;/b=^->*^y (T-t^/vT-fe- ^-^— 
^) hy- t-:/h:^i/-^/ (T-t^/WT-fe 

(Tis:^/UT±h'^—h) f-^l^s s e c->>'h:^ 
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h) ^y-n->^h^V- hyx (T-fe:^ 

y;^ iT^^/i^T±hi—h) ^^i^. ^y-t-^h 

10 y - i -iT'a^^V • ^y (m^yl-T-t hT-feT^— h) 
h y -n-:/ h^^V - ^y (^^/V-r-fe bTir 
"T— h) h y - s e c ->^b=3|rix . ^y 

^-y-tr;:^ (^^/wr-fe br-fe-T^- b) ^^^^^^ i 
-i/p^K^i^ • ir:^ (^^ywT-fe- bT-feT^— b) 

b) ^i$^V. v^- s e c b=¥iy • If;^ (^^/VT-fe 

20 bT-tT^— b) ^^5^^^. i^- t -:/b^iy • tf;:^ 
/i^r± hr±T—h) ^^i^^ ^y:i:b^->- by>^ 

^v-- by;^ (^^/wT-fer bT-feT"— b) ^^>'. ^y 

- i ->^ti/Jf:^v- . by>^ (^ai^/V'T-t bT-t-r— b) 
"f-^l^. ^y-n-^^b^v-- by:^ (:n^/i.T-fer bT 

-fex— b) ^y - s e c-:/b^v^- by ;^ 

bT-fe"7^— b) ^^J'v. ^y-t-:7'b^ 
by;^ (^^/PT-fe br-tT^— b) ^^^v. T^b^ 

(^^/PTir br-tT^— b) ^^5^^. ^y (T-fe-^ 
30 /VT-fe: b-:?-— b) b y (:3i^/WT-fe bT-^T^— b) ^ 
tf;^ (Tir^/ur-fe b-^— b) fcf;^ (j^^/vT-fe 
br-fe-^— b) ^^J'v. by:^ (T-fe^/wr-fe b-:^— 
b) ^y (^^/i^T-fe: br-fe-T^— b) ^^^'^ ^(D^^ 
>^u--hit^^ ; by^b^->-^y (T-fer^/i^T-fe 
b-^-b) v?/wr3-i^A, by-n-:;^t27K^v'.^y 
(T-fe-^/i^T-t b■:^— b) i^/W=i^57i>., y _ i 

p:!K^i/-^y (r-fe-^/i-r-t b-^— b) i>/v=2-i> 

i^.. by-n->^b=¥iX-^y (T-fer^/l^T-fe- b:h— 

b) v^/v-^crir^i^^ by-s e c-:;^b^v'-^y (r 

40 -fe-^/i^r-fe- b-:^— b) v^/W:::3^i>A, by-t~:yb^ 
V-^y (T-t^/PT-fe b':^— b) v^/wn — T>A. 

i^-n-:7'n^:^rV- tf:^ (T-^^/WT-t b•:^— b) 

b-:^— b) v^/l-n^ii^i^A, v^-n-iy'b^^i/ • tf^ (r 
±^/UT±h'r—h) iy/l^=i::^^M.^ v?-sec->^b 
:¥v--tf;^ (T-t^/WT-fe b■:^— b) i^/w^^^^^A. 
- t b^i^ • if;^ (T-fe^/WT-fe- b•:^— b) v^/w^ 
:=-^M.^ ^yrcb^v-- by;^ (T^^/l^r-^ h^— 
50 b) i;^/U=i::^^J>.^ ^y-n-:7'n^^V • by>^ (T 
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iy/v=x=i^M.^ _ s e c • (r-fe 

(^t^/l^T-t h) v?/W=ac=i5^ 

(:x:^/Wr-fe bT-feT^— 
h y - s e c • (:3^^/VT-fe' hr*fex— 

h) i//i.nc=.^7A, by- t -:/h^v • (^^/w 

-thr-feT^— h) i;^/v=i^i>i>., V?- s e c 

h) i//Pr3:^r>A^ ^7 - n - >^13 AK=3|r-> - h y >^ (ac 

— h) e;?/kr3::^r^j>,^ s e c->^b^->- h y ;^ 
^?i^> 'T'h^:^^^ (^^/vT-fer hr-feT^— h) i?/^=i^ 

-fc^. hy;?^ (T-fe^/l-T-fe h-i^— h) ^y (ac^/VT-t 

10 0 0 91 mK. (i s o->^n7jf=^V) 
(T-fe^/VT-fe h t . ( t 1 -4 <^««:. J&LTH 
^■Cfc^o ) X (is o->^a/}^:^riy) 4-. 

4-t v^/l^33-i>A (T-fe^/vrirb» , , (t- 
:/h^^-» 4-, i;^/Wr3^i>A (^^yi^T-fe^/UT-^T"-- 

[0 0 10] ^fc. -^s; (2) -e^$ti,-5^v--h^b 
-^^(Di^mmi^i.. (A) ^^>T*fc^-figS; (1) 



10 



20 



30 



X. ii^. 0 . 5 — 3 00 mm o 1 . if* L < (t. 0 . 
5-'2 0 0mmoK <t f9 04 L< 1 1 0 0 mm o 

[0 0 111 (2) 'r?m^ti^^u-Ht^m<D 
i^mMi>^ 0 . 5 3 0 0 mm o 1 (D^m^(omxhth 

[00 1 21 (C) 

^*fc«5)^m^;65 2 5 0'-4 5 OX:X^^^t^^t L 

:^n^^;^ hy Xh^o 
[0 0 141 

CH20H 
-O 

H 

vPHI 




[0 0 151 ^^mx^m-r^^mmmi^^m^^it^m 

^^-j^'&Sr^tp^tt:d5^tf e>*i.^o 4fc. T^yS(Oit: 

=¥x h y :^d504 L< . $ Lr{i h y r 

50 -^fejd hy ;?«^/W^an->^VJ^|-y TC^/p^aaixy 
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~i ooyoS-B^-rtniiv^ mm.mm%:m-t^it^<\S!i 

&*-r S-fk-g-ifeOTk^S© 5-100 %s:a^-ri^« J: 
v\ 

f^/WT$ Ka-g-#:i: LTtt, #y (N - If c=i/i'r -fe H 10 

K) . (N-t'-/nfay (2-^ 

^«;^t'=/u^a-^^t urn. jKy;^9^^v. jKy;< 
d<y o-J«'^/^;^^^v;5:^f*s^^fe>^^ 
5. 

®7*>Ky^— 

T-fe^w>'. :«<yT5i^m, sHyr? K»*s*ffe>ns 20 

-cfe'So ^Wttib-a-ifei: UTtt. sKy 

hy^ (2-3i^/p^dri//w) hyptyv^— hy^* 
^//wbyp« yx— by Kxix/why;<yx-hs X 30 
hxy'^/wf ay yx— 7^ b^'^^i^/vhy y yx 

— X h7;t^^/vfay y?^— if;:^ (2-^^ 
*fbo. i~ioffif* (m*) ©«BBB-e«ffl-e# 5„ 

©M^JK^ 40 
3|siir@l 0 0 nmWT<©a-a-f«eSt^-Cfoo 

[0 0 161 (C) m^iOmmMiis (A) fiE^{C*fb 

ril^5~7 5mS%-C*>.5, (C) fi£5)-(Ottffl«!l-a-dS 
5M%KtT-Ctt. Sim^Sr T«f-53a*tt/h$ < , 7 5 

fia%a±-^tt«6«wafi«*s<ST-t-s. so 
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*igeg-ci4, (A) ~ (c) 

j^ifi 2 5 ox:mm<owmmi)m-^ u< . M^t^mct^:^ 

/K ai^^i^v-^/y 31— /K i/y-ty i^^co^-ar/i'n— 

W^y 3— /W^y y ac^VV- 

— x/K T'o fU'V^'y 3— /w^y :rci tvv-^— x/K 

X— 3^5^l/>j/y 3— /Ui/T-fex— h> 7°cifV-V 
:/y x/WT-feX— V^<r>^]) 3— /WT 

f a y K^^cor 5 K^^IK. r-ferhv, y^/urc^/u 

I* 2 a«Jh<D«a;?(^^*?*Sr3^»f 5 r i: ;is t?# 5. 
[0 0 171 *5IW^^:*5V^r. T'a ifw-v^i'y = 

Xmi^2 5 0*C*}«O*«l^jSE<Dffi-^«{*. (A) ^ 
5)-^ (B) 4^5)-^ J: (c) ^^<oimi^(r>o. 3~2 

[00 181 (E) 

*^ll^c^3V^T«. JilE (A) ~ (D) ^:»-W^(C7KS: 
^-rsr t*s»*LV^ *©teffl#J-§-»* (A) 
(B) jEtK^J-OT/V^df-iy, *fcl*Ty ndf~>S<Dif®¥Ptc 

>ttu 0. 1 *^?> 1 ©$ia©s»-efes„ 

[00 191 (F) 

*5l5g{c*JV^T«:, ±IE (A) ~ (E) ^^^.^zMit 

^o>T/vij]}^m. ■■ imiti- vv^j^. v 

mil, 2-3i5^l-'Vv'T5 V, 1. 6-^^Z^U>iP 
V, 3t^y— /wr^V, h y aif^/VT § i^, N-y^^/W 
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V, 3- {2-T%J:T,=f^;VT%/) 

; (CJl.)2Sn{0C0Ci,H23)2 . (C4H9)2Sn(0C0CH=CHC0 
0CH3)2. (C4H9)2Sn(0C0CH=CHC00C4H9)2 v {C8Hi7)2Sn(0 

COCnHa)a. (CsHn) sSn (OCOCHKJICOOCHs) 2 s (C8Hit)2 

Sn (0C0CH=aKXXX:4H9) 2. (CsHn) Sn (0C0CH=CHC00CsH,7) 
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